A key policy issue in many countries is the maldistribution of doctors across geographic areas, which has important effects on equity of access and health care
Introduction
A key issue in many countries is shortages of primary care physicians in rural and remote areas. (Lawn et al., 2008; Starfield et al., 2005) Even if a country is thought to have 'enough' doctors overall, they may not be distributed across geographical areas according to health care need. Despite its importance, the delivery of equitable access to medical care is particularly difficult in rural and remote areas, and innovative solutions are often required. Many countries, and Australia is no exception, have a range of policies and schemes to encourage doctors to locate and practise, even if temporarily, in underserved remote and rural areas. These include financial or in-kind incentives, bonded schemes, and a range of other regulatory approaches.
Despite a considerable literature identifying factors that influence the recruitment and retention of doctors in remote and rural areas, to date there exists little rigorous evidence about which incentive schemes or policies are the most effective in increasing the supply of doctors to 'underserved' areas, and more specifically the amount of incentive required to encourage enough doctors to move. A systematic review and meta-analysis of the effect of financial incentives (including direct payments, scholarships, and loans) on recruitment into underserved areas focused mainly on US literature and on medical students and physicians (Barnighausen et al., 2009 ). The results found some consistent associations between financial incentives and movement to and retention in underserved areas, though study designs were generally of low quality and suffered from selection bias. However, another systematic review of the literature to evaluate the effectiveness of recruitment and retention strategies highlighted the importance of non-financial incentives, in particular for longer-term retention (Buykx et al., 2010) . This review emphasized 'bundling' retention incentives over employing single measures, which have proven ineffective, and flexibility in the types of incentives being offered in order to take account of differences in geographic location. Additionally, the review applied several inclusion/exclusion criteria, and only about 10% of articles considered actually met these, again suggesting that much of the existing evidence is either relevant only to specific situations or of poor quality. Another systematic review examined the full range of interventions aimed at increasing the proportion of health professionals practising in rural and underserved areas (Grobler et al., 2009 ). This Cochrane review applied strict criteria on study design for a paper to be included. No studies were found that met the criteria for inclusion, suggesting that all evidence in this area is of poor quality.
Designing schemes to encourage doctors to locate and remain in remote and rural areas requires an understanding of the various factors that motivate doctors' location decisions. In the absence of data on revealed preferences, discrete choice experiments (DCEs) are increasingly being used to address these issues. There have been eight DCEs published examining the job preferences of doctors (Chomitz et al., 1998; Gosden et al., 2000; Hanson et al., 2010; Hole et al., 2010; Kolstad, 2011; Scott, 2001 ; Ubach et al., 2003; Wordsworth et al., 2004) . Three of these were for GPs (Gosden et al., 2000; Scott, 2001; Wordsworth et al., 2004) , although none included geographic location as a specific attribute. Other studies for junior doctors and nurses in developing countries have focussed largely on rural location (Chomitz et al., 1998; Hanson et al., 2010; Hole et al., 2010; Kolstad, 2011) .
The aim of this paper is to examine the preferences of GPs for the characteristics of rural practice using a discrete choice experiment. This focuses on the decision to choose between jobs that include geographic location as an attribute. The DCE results are used to examine which attributes of rural jobs are valued the most (and least) by GPs, providing information on where policies should be focused. The probabilities of choosing a range of different rural jobs are also calculated, along with the monetary value (marginal willingness to pay or compensating differentials) of particular attributes. In addition, the paper contributes to the literature on doctors' job preferences in several ways. First, it estimates the total monetary value of different rural job packages (total willingness to pay). The monetary values are expressed in terms of the size of financial incentives that should be offered to encourage GPs to move to a rural area. Second, the DCE includes a 'status quo' option, which is more realistic for respondents. In addition to offering GPs a choice of job A and B, they are offered the option of staying at their current job, whereas most previous published studies have asked respondents to make a 'forced' choice between two types of job (Lagarde et al., 2009 ). Finally, the study uses the generalised multinomial logit model that accounts for scale as well as taste heterogeneity (Fiebig et al., 2010) .
The Australian context
General Practitioners (GPs) in Australia are paid largely by fee-for-service, under the Medicare Benefits Schedule (MBS). In rural and remote areas with small populations, additional payments and different funding models are used to support GPs' small business viability and encourage GPs to work and stay in these areas. In Australia, the number of medical practitioners relative to the overall population is 235/100,000 (Australian Institute of Health and Welfare, 2012) . However, this number diminishes significantly with increasing distance from capital cities, ranging from 266/100,000 in major cities to 98.5/100,000 in very remote areas. The problem of ensuring an adequate supply of GPs is further exacerbated by the significantly poorer health status of residents in rural, regional and remote Australia, particularly in indigenous communities, compared to that of residents in metropolitan areas (Australian Institute of Health and Welfare, 1998; Smith et al., 2008) .
There are few location restrictions for Australian-trained GPs, and most choose not to work outside capital cities. Recent increases in the numbers of practitioners in rural and remote areas are largely due to the recruitment of International Medical Graduates who are mandated to practise in specific areas of need when they arrive, and now comprise over 40% of the rural medical workforce in many areas (Charles et al., 2004) . Medical workforce undersupply in remote and rural areas is influenced by the longer hours of rural practice and on-call (usually increasing with remoteness), the need to offer more complex services and to work in relative professional and social isolation, the need to make capital investments in practice, and until recently the lack of recognition in terms of remuneration (Humphreys et al., 2001) . Despite numerous government incentives and programs to increase the supply of medical practitioners in non-metropolitan areas, access to GPs and certain medical specialties remains a particular concern in both rural and remote areas.
GP's in Australia are offered a range of financial and non-financial incentives to practise and stay in rural and remote areas. This additional funding is made available to most non-metropolitan practices, with the amount of funding increasing with remoteness. Note that not all policies provide financial incentive payments directly to GPs, with some targeting rural practices. For example, some policies provide funding to encourage medical students and those in vocational training to spend time in rural areas, since exposure to rural practice has been shown to be associated with working in a rural area (Rabinowitz et al., 2008) .
In 2008 when the data for this paper were collected, the availability of funding was determined by the location of current practice as defined by the Rural, Remote and Metropolitan Areas (RRMA) geographic classification that included seven categories ranging from capital cities to small remote areas. Commonwealth funding to support health services and training in rural areas, including those targeting GPs, included 35 separate programs, with funding delivered through a range of government agencies (Auditor General, 2008) . This funding did not take account of a range of other schemes provided by state health departments and other agencies. For example, in addition to in-kind support from Divisions of General Practice, Rural Workforce Agencies, and Rural Clinical Schools, funding delivered directly to GPs included oneoff infrastructure and training grants, relocation grants (removal expenses and travel), ongoing retention incentives for those already in rural areas, payments to overseas trained doctors, payments to GP Registrars, higher Medicare (fee-for-service) rebates for some GP items, and higher Practice Incentive Program payments according to geographic remoteness.
Since 2008, incentives schemes have been reviewed and consolidated (Department of Health and Ageing, 2008) using a new Australian Standard Geographic Classification -Remoteness Areas (ASGC-RA) system to determine eligibility for some schemes.
The main changes for GPs introduced in 2010 were the consolidation of three previous programs into the revised General Practice Rural Incentives Program (GPRIP). The retention scheme for GPs and GP registrars still offer incentive payments that increase according to degree of remoteness, length of service in a rural area, and workload. These payments range between $2,500 and $47,000 per year and start once a GP has spent at least 6 months in an eligible area. The third scheme is a one-off relocation incentive grant, and is available to GP's moving to a more remote location than their current location. Payments up to a maximum of $120,000 (for a move from a capital city) are made in two instalments 12 months after they move.
Additional rural incentives are available under the Practice Incentives Program (PIP) that provides a rural loading on total PIP payments of between 15% (large rural centres) and 50% (remote areas less than 5,000 population), depending on geographic remoteness. Medicare also offers some locum assistance for rural GPs. The cost of locum placement and travel costs are subsidized for any rural GP, and urban GPs undertaking emergency medicine training and providing locum placement are paid financial incentives (up to $6,000). The shortcomings and appropriateness of using this ASGC-RA scheme as the basis for resource allocation is currently subject to review by the Australian Senate in 2012.
Data
The discrete choice experiment (DCE) was included in Wave 1 (2008) This included a cover letter on university letterhead using personalised participant information and coloured ink, a paper copy of the survey questionnaire, printed in colour, an explanatory statement providing information about the study, in colour, and a reply-paid envelope. Doctors were given the choice of completing an online version through the secure study website, for which they received login details in the invitation letter (Yan et al., 2011) . In the eight months prior to the mail-out, the study was publicised through direct contact with more than 100 medical organisations, medical training colleges and providers. Articles on MABEL were included in their newsletters and websites. Prior to mail out, MABEL was formally endorsed by over 31 major medical professional organisations including colleges, rural medical groups and medical educational agencies. These endorsements were indicated on the cover page of the questionnaire, the back of the invite letter, and the study website. Three reminder letters were posted at approximately 4-6 week intervals.
Pre-paid monetary incentives, not conditional on response, have been shown to double response rates (Edwards et al., 2009) . Cost considerations precluded use of financial incentives for all participants, but we provided a AUD$100 cheque honorarium payment to 566 doctors (mostly GPs) in very small rural and remote communities (where absolute numbers are small) to maximise response rates for this group, in recognition of both the importance of this group from a policy perspective and the significant time pressures doctors in these regions are known to be under. The response rate for this group was 58.4%.
Development of questionnaire and piloting
The MABEL questionnaire for GPs (including the DCE) included questions relating to job satisfaction and attitudes to work, work setting, hours worked and workload, finances (including earnings and household income), their current geographic location, demographics and qualifications, and family circumstances.
The attributes and levels used in the DCE are shown in Table 1 . The DCE was piloted face-to-face or over the phone with 11 GPs in rural and metropolitan locations, mainly in Victoria, to examine face and content validity. The wording of some attributes was refined during the pilot interviews. Two online pilot surveys were conducted on a random sample of doctors (n=100), followed by a third pilot sent to a random sample of 1,091 GPs.
Attributes were selected on the basis of previous literature on factors influencing GP job choice, including those sentinel factors influencing medical workforce recruitment and retention in non-metropolitan areas. The income attribute was presented as a percentage change to capture the wide range of earnings of part time and full time doctors (Scott, 2001 ). An attribute for hours worked is important as it reflects workload and the labour-leisure trade off, given the recent trend among medical doctors towards working fewer hours in Australia and other countries (Heiligers et al., 2000; Scott, 2005) . Percentage changes were used and based on the ranges of average We included an attribute for on-call arrangements since this has been shown to be a key issue for many GPs in terms of onerous working hours (Scott, 2001; Ubach et al., 2003) . We used two dimensions: the on-call ratio and the frequency of call outs whilst on-call. The on-call ratio levels were modified following face-to-face pilots, to reflect the ranges that are plausible in different locations.
We included an attribute that specified the geographic location of the job. The characteristics of the town or city where a GP is located, and the lifestyle opportunities that are associated with those characteristics, are important for successful recruitment and retention (Hancock et al., 2009; Humphreys et al., 2002) .
We combined inland/coastal locations with population size, based on previous research (Humphreys et al., 2002) . The distinction between coastal and inland was important given the geography of Australia -a small coastal town may have a better climate and more amenities, associated with that environment and generated through tourism, than an inland town, and this makes coastal towns considerably more attractive (Humphreys et al., 2002) . Most cities and several large centres are located on the coast. Additionally, living near the beach has an intrinsic amenity value that we need to distinguish from an inland community, which is unlikely to have the same appeal. We defined a rural town as having a population of 5,000 -20,000 to keep the group fairly homogeneous in terms of the amenities that are likely be found there. We decided that a population of 5,000 was an appropriate cut-off point for small rural and remote communities, which have the most difficulties in retaining and recruiting doctors. These decisions were based on our expert knowledge of geographical boundaries and typical town sizes in Australia.
Another important issue in choosing to practise in rural areas is the opportunities for professional and social interaction (Humphreys et al., 2002; Joyce et al., 2003; Kamien, 1998; Kurzydlo et al., 2005) . In this study, however, only an attribute for social interaction was included, since professional interaction could be accomplished through mediums other than face-to-face, for example email and travel (Kurzydlo et al., 2005; Sweetman et al., 2007) .
One issue that all GPs face, but which is exacerbated in rural areas, is the availability of locums so that GPs can take time off (Hays et al., 2003; Humphreys et al., 2002; Joyce et al., 2003; Kamien, 1998) . We included an attribute about how easy it is to arrange a locum at short notice.
Support from the nature and mix of the primary health care team with whom the doctor would be working is also important in rural areas. We included an attribute that ranges from a minimum practice team (GP and receptionist), to an extended practice team (including a practice manager, nurses, and allied health professionals).
Finally, consultation length was included as a proxy for workload intensity. The levels were based on data from the "Bettering the Evaluation and Care of Health" (BEACH) study and MBS item descriptors .
Modelling individual choice
In the random utility framework used in our analysis, individuals are presented with a number of alternatives and assumed to choose the alternative with the highest utility (Manski, 1977) . The utility of physician n from choosing alternative i from choice set j is:
(1)
where x nij is a k-vector of observed attributes of alternative i, is a vector of marginal utilities of the attributes, including the marginal utility of income, and nij is i.i.d.
extreme value. The model is estimated using the multinomial logit specification with I alternatives for each choice set j of GP n:
An experimental design was used to organise the attributes (x) and their levels from Table 1 into hypothetical choice sets (j) (see example in Appendix A). In our experiment, there are eight attributes, four with three levels, and four with four levels, giving 3 4 x 4 4 =20,736 possible scenarios. The statistical software package SAS was used to generate an efficient design using the criterion that minimizes the D-error of the coefficients:
where is the covariance matrix in the logit model, and K the number of marginal utilities ( 's )to be estimated (Carlsson et al., 2002) . SAS uses a modified Fedorov candidate-set-search algorithm to find the design with the lowest D-error, which was specified to have 36 choice pairs, each with two alternatives, blocked into 4 sets of nine choice pairs. Since the efficiency of the design is derived from the 's of the logit model, and these are not known until the DCE data are collected, the "prior" values need to be as close to the actual 's as possible. For the pilot survey, we set our 'prior' values to zero since we did not have any better information at this point.
We analysed the data collected from the first two pilot surveys using a multinomial logit model, which allowed us to obtain better (non-zero) estimates. These were used to generate the design for the third pilot and, since no more changes were made to the number of attributes and levels after this point, subsequently also for the main wave. The most efficient design (among those generated) can be found by comparing D-errors and choosing the one with the lowest D-error. However, we also wanted to minimize the repetition of certain attribute combinations that respondents might find unrealistic (for example, a 1 in 10 on-call arrangement in small inland or coastal towns, as this was deemed "unlikely" to occur). Note that we were not able to avoid all these combinations nor did we want to since it was not impossible or implausible for these levels to occur together.
Choice context
Since GPs can choose a new job or stay where they are, it was important to include a status quo option 'stay at my current job', in addition to the two new unlabelled job options, 'Job A' and 'Job B'. We also included a 'forced choice' for comparison, where respondents were asked which of Job A and Job B was 'better', though this is not analysed in this paper. The inclusion of the status quo option may mean that information on trade-offs is lost if individuals prefer the status quo for all choices, but this is also more realistic in terms of generating policy-relevant results. However, since all our respondents are GPs active in clinical practice, the status quo can actually be defined for each respondent from other questions in the survey in terms of the attributes included in our DCE. Consequently, we circumvent information loss by constructing a status quo scenario for each respondent that varies across respondents.
In the econometric analysis, then, the status quo was included as a third alternative, and the attributes for the status quo option were constructed based on responses to other questions in the survey. For example, one question in the MABEL questionnaire (Q44) was "Arranging a locum at short notice is usually: (a) Moderately easy, (b) Rather difficult, (c) Very difficult, (d) Not Applicable". The levels (a to c)
are worded exactly as they are in the DCE, and so the response to this question was used as the level for the attribute "locum" in the status quo. If the respondent chose "Not Applicable", we searched through responses to other questions to find out, for example, whether the respondent works in a large clinic where locums are not necessary and then assigned the most appropriate level (in this case "Moderately easy" since locums would not present a difficulty). As a result, each respondent had a unique status quo, which has two main implications. We are able to use these data in the analysis as a third alternative with appropriately defined attributes, rather than losing information with each response in which the status quo was chosen. However, constructing the status quo after collecting the data and designing the experiment affects the properties of the design and design efficiency.
Econometric Analysis
The dataset includes each alternative in each choice set as an observation, with each respondent completing up to nine choice sets giving a maximum of 3 x 9 = 27 observations per respondent. Categorical variables were effects coded (i.e. the reference category was coded as a set of -1's rather than 0's) to enable us to examine the extent of status quo bias by using alternative-specific constants (Bech et al., 2005) .
The appropriate econometric model is a multinomial logit (MNL). However, the MNL model can be extended in several ways to account for different sources of heterogeneity across respondents. First, preference heterogeneity can be incorporated by allowing one or more of the parameters ( 's) in the model to vary across respondents. This relaxes the restrictive assumptions of MNL, and allows for random taste variation. As a result, deviations around a mean are estimated, rather than a coefficient, and the resulting model is a mixed logit (MIXL) model:
where is the vector of mean marginal utilities and n is the vector of person-specific deviations from the mean marginal utility. This means that there is an individualspecific estimate of the marginal utility of each attribute with a distribution specified by the researcher. Hole and Kolstad (2010) is the only study so far to model unobserved heterogeneity for physicians' job choices using a mixed logit model.
We extend MIXL with the Generalised Multinomial Logit Model (G-MNL) that accounts for the possibility that the preference heterogeneity in the random parameters may also reflect scale heterogeneity: that is the variance of the error terms varies across individuals (Fiebig et al., 2010) . Variation in individual coefficients may therefore reflect not only variation in tastes but also differences in error variances (scale). This can be due to a number of factors. At one extreme this can be the result of lexicographic preferences, with little random error for an individual, and therefore high marginal utilities for some attributes (i.e. they are scaled up). At the other extreme, this can be due to randomness of behaviour where the idiosyncratic error term dominates. This is representative of individuals who are very unsure of their choices, or ones who make mistakes and errors because they do not understand the task, so marginal utilities are very low (i.e. they are scaled down). Both situations can be a result of task complexity, where individuals either adopt an heuristic approach (i.e. always choose the alternative with the lowest price) or exhibit random behaviour (Fiebig et al., 2010) . Fiebig et al. (2010) argue that the G-MNL model is flexible enough to deal with data from these "extreme" respondents, therefore providing a much better fit to the data. The G-MNL model represents a GP's utility as:
where n is the scale (variance) of the error term which varies across individuals. This can influence the mean coefficient, , and can also influence the individual-specific coefficients, n , depending on , a parameter between zero and 1 that is estimated by n is assumed to be log normal with mean 1 and standard deviation , or ln(1, 2 ), where is the parameter measuring scale heterogeneity and is estimated by the model: a higher value indicates higher scale heterogeneity. This parameter can be used to test whether scale heterogeneity exists. The preferred model is chosen on the basis of BIC.
The models were estimated in LIMDEP version 5 using the GMXL command.
We use the results from our preferred model to calculate:
i) the probability of choosing a range of different rural alternatives,
ii) the size of the monetary incentive package required to compensate a GP who decides to move to a rural area: total willingness to pay (TWTP), and
iii) the size of the compensating differential for a change in the level of a single attribute: marginal willingness to pay (MWTP).
In order to quantify (i) and (ii), eight different hypothetical rural locations were constructed using different combinations of attribute levels. These include four scenarios based on the 'Inland town, population < 5,000' level and four based on the 'Town, population 5,000 -20,000' level. We also construct the 'least attractive' rural location to provide an upper bound to our estimates of incentives.
The probabilities of choosing the status quo over one of the rural scenarios are calculated using simulation. In terms of the three alternatives (Job A, Job B, status quo), there is no reason to expect a difference in probability for A and B as they are unlabelled and their coefficients are similar. To ease interpretation, the predicted probabilities are simulated over two alternatives, the status quo and Job A. This is used to provide a ranking of the rural alternatives by the probability that they would be chosen, given their attributes.
There is debate in the literature as to how to calculate WTP and CV and their standard errors in random parameter models, due to the requirement to use ratios of random coefficient distributions, which often provides unrealistic estimates (Hole et al., 2010; Scarpa et al., 2008) . One solution is to assume a log normal distribution for the income attribute, but this has been shown to produce unreliable estimates of the mean and standard deviation of WTP. Another solution, adopted in this paper, is to assume that the income coefficient is fixed and not random. Tractability in calculating WTP is therefore at the cost of assuming that doctors have the same preferences regarding income.
MWTP is interpreted as the compensating wage differential for a given attribute change. This represents the annual earnings given up (WTP) for moving from the least attractive to the next best level of a single attribute (or a unit change for continuous attributes), or equivalently, the annual earnings required to compensate a GP for moving from the most attractive to the next best level of an attribute. This is given by the ratio of the mean marginal utility of attribute k, to the marginal utility of income ( ) (coefficient of the earnings attribute):
This formula is modified because we effects coded our categorical attributes. When variables are effects coded, the reference (omitted) category is coded as a sequence of minus 1's rather than 0's (which is the standard dummy coding). Hence, the marginal utility of moving from the omitted level to another level of the attribute is no longer given by the regression coefficient (or the mean value for our random parameters).
With effects coding, each coefficient is interpreted as the absolute level of utility for that attribute level, rather than for a marginal change as is usual with dummy variable coding. The coefficient for the reference (omitted) category can be easily recovered by multiplying the other effects coded coefficients by -1 and summing:
, where l = 1,..,L is the number of levels, and l = 1 is the reference category. The marginal utility from moving from one attribute level to another is then simply the difference between the two relevant coefficients. For attribute k with 3 levels (l1 to l3), with level 1 as the omitted reference category, the marginal utility (MU) of moving from l1 to l3 is:
And the MRS is then:
Where is the recovered coefficient of the omitted level 1 of that attribute.
Total willingness to pay is a measure of the monetary compensation (or WTP) if an individual GP chooses a rural option with certainty. This is the monetary value of a specific combination of attribute levels and provides an estimate of the amount of compensation required to move to an area with the specified combination of attribute levels to keep the GP at the same level of utility as in their current job. If a GP moves with certainty, then the monetary value of moving to a rural scenario is given by:
Where MU k is the marginal utility of attribute k (as defined above), is the marginal utility of income, X k 0 is the vector of attributes describing scenario 0 (metropolitan area) and X k 1 is the vector of attributes describing scenario 1 (one of the rural scenarios). This is the formula used in the health economics literature to calculate the total willingness to pay for a good or service. As pointed out by Lancsar and Savage (2004) , this is not equal to the compensating variation (CV), i.e. the aggregate welfare gain or loss to the group of GPs from state of the world 1 compared to state of the world 0. However, it does have a meaning in our context as it provides an estimate of the compensation required to move the GP to the rural area while maintaining his or her utility, if a GP chooses this option with certainty. The TWTP is therefore an estimate of the monetary value for an individual GP who chooses to move, whilst the CV is the average monetary value of the move across all GPs, taking into account the probabilities of choosing to move or stay. TWTP can therefore be used as an estimate of the size of the financial incentive package required for the GP to move.
Since we use effects coded dummy variables, we calculate the TWTP of respondents to move from scenario 0 (metro location) to scenario 1 (each of the rural locations of scenarios A to H) as follows:
This reduces to only the differences in coefficients, unless there is also a change in earnings (since all of our variables are categorical variables, and only the earnings variable is continuous). When there is a change in earnings, this is also taken into account using the percent change and earnings coefficient. Since our variables are effects coded, we can recover all coefficients to use in our TWTP calculation as explained earlier.
The metropolitan scenario used in the above calculation has the following attribute levels: no change in earnings or hours; 1-in-10 on-call ratio; city/large regional centre; very good social interactions; arranging a locum on short notice is moderately easy; the practice team includes a GP, receptionist and nurse; and the consultation length is 10 minutes. Comparing this scenario to each of the scenarios A to H involves using only those factors that differ between the metropolitan scenario and the other scenarios. The resulting TWTP is expressed in the percentage of annual earnings and is converted to a dollar amount by multiplying by the weighted average annual income for the respondents in 2008 inflated to 2011 prices using the annual inflation rate for medical services of 4% (AIHW, 2011).
Results
The response rate for GPs was 17.65% (3,873/22,137) with a 99.3% contact rate, and with 25.4% filling out the questionnaire online. The final numbers of GPs who completed at least part of the DCE was 3,727. These were broadly representative of all Australian GPs in terms of age, gender, geographic location, and hours worked . Table 2 shows the number of times each alternative was chosen (out of 3,727 x 9 choice sets = 33,543 choice sets across all respondents), and shows that the status quo was chosen 84.2% of the time. Sixty five percent (2,413) of GPs chose the status quo in all nine choice sets, and so preferred to stay at their current job. This suggests a significant status quo bias and that many GPs are unwilling to move regardless of the characteristics of the jobs presented to them. The results from the GMNL model are shown in Table 4 . The model fits the data well, and is preferred to the standard mixed logit according to the BIC (results from the MIXL model are available on request). The statistically significant value of in the GMNL model suggests the presence of scale heterogeneity. The model was estimated using 500 Halton draws. Gamma was fixed at 1 and so a GMNL-I model was estimated with the scale heterogeneity influencing only the mean coefficient.
When gamma was allowed to vary in the model with 500 draws, the model produced very large standard errors and so gamma was set to 1. In models with fewer than 500 draws gamma was estimated and was close to 1.
The strong preference for the status quo is shown by the large negative coefficients for the two constant terms. The signs and magnitude of the mean coefficients for the effects coded categorical variables in the table are interpreted by comparison to the reference category coefficients, which are calculated from the effects coded coefficients. For example, the utility for no change in hours worked is 0.499 = -(0.299 -0.798), higher than 0.299 for a 10% decrease in hours, and higher than -0.798 for a 10% increase in hours. On average, GPs therefore prefer no change in hours as this has the highest utility. Also, a 1-in-10 on-call is the most preferred level of on call with utility of 0.957. The least preferred is a 1-in-2 on-call ratio with frequent call-outs. A 1-in-4 on-call ratio with infrequent call-outs is preferred to a 1-in-4 on-call with frequent call-outs, and to a 1-in-2 on-call ratio.
Cities/large regional centres have a utility of 0.221 and are preferred to small inland towns with < 5,000 population, and to large rural towns, though the latter is not statistically significant. Small coastal towns are preferred to cities/large regional centres with a population over 20,000. In addition to their natural environmental amenity, many coastal towns are tourist attractions, and so this is perhaps not very surprising. Very good social interactions and having easy access to locums were associated with higher utility. Very good social interactions (0.57) are preferred to the other levels, and ease of arranging a locum is preferred. A team with a GP, receptionist, nurse and manager was the most preferred, followed by a GP, receptionist and nurse. A full team with allied health had a lower utility (-0.131) and the least preferred option was a GP and receptionist only. The most preferred consultation length was 15 minutes, followed by 20 minutes. Consultation lengths greater than 20 minutes (-0.125) were preferred to a 10 minute visit. Most attributes also show statistically significant heterogeneity across respondents, suggesting that preferences vary across GPs.
Predicted probabilities are shown in Tables 5 and 6. Each Table shows a different set of rural location scenarios: Table 5 is for a small inland town with a population less than 5,000; Table 6 is for a town with a population between 5,000 and 20,000 people.
For the scenarios within each location, the attribute levels for social interactions, locums, practice team, and consultation lengths are assumed to be the same across the scenarios. Within each location, the focus is on the impact of changes in earnings, hours worked and on-call, which vary across the scenarios.
The baseline probabilities of 0.919 for the status quo and 0.081 for the alternative Job A represent the predicted average choice probabilities at the mean of each attribute (Tables 5 and 6 ). These reflect the high probability of GPs choosing the status quo.
Comparing the probabilities between inland towns (Table 5) and towns ( Table 6 ),
shows that inland town scenarios are less likely to be chosen (Table 5 ) compared to towns (Table 6 ). Moving across scenarios within each location increases the predicted probability of choosing each scenario relative to the previous one, which reflects improvements in utility. With respect to the on-call ratio, this is unambiguous: the on-call ratio for the first two scenarios within each location is 1-in-4, frequently called out, and decreases to 1-in-10 for the last two scenarios within each location. Utility is increasing across these scenarios, so, all things equal, a lower on-call ratio is preferred. This is shown by, for example, comparing the predicted probability of choosing scenario C (0.134) to the predicted probability of choosing scenario A (0.089). Alternating changes in earnings and hours across the scenarios shows that a 15% increase in earnings generates more utility than a 10% decrease in hours (shown by, for example, comparing the predicted probability of scenario A (0.089) to that of scenario B (0.117)). Table 7 shows the marginal willingness-to-pay (the marginal rates of substitution) for each attribute in percentage terms and in dollar amounts. . A negative MWTP implies that respondents would need to be compensated the relevant amount to move from the base level of the attribute to the current level. The largest value is for a change in oncall from 1-in-10 to 1-in-2. Respondents would need to be paid $72,818 for such a change, around 40% of their annual earnings. This seems more important than a 10% increase in hours worked, a move to a small inland town, or very limited social interactions. If hours worked increased by 10% GPs would require an increase in annual earnings of 25.6% or $46,696. Given average hours worked of 34 hours per week in the sample (including part time GPs), the marginal value of an extra hour increase (equal to 2.9% of average hours) would require an hourly wage of $286, assuming 48 weeks worked per year. There is a negative MWTP for a 10% decrease in hours (-$7,191) , which is significant at the 5% level, and reflects our earlier finding that GPs prefer their current level of hours worked. Though this is at first counterintuitive, it may suggest that GPs are, on average, currently working at their optimal hours and so prefer no change in hours. Tables 8 and 9 show the total willingness-to-pay (TWTP) values for each scenario relative to the metropolitan scenario. The monetary values in Tables 8 and 9 can be interpreted as the size of the financial incentive (compensation) required to keep a GP at the same level of utility as in the metropolitan scenario.
TWTP values are negative for all rural inland scenarios (Table 8) , reflecting the fact that this location is the least preferred. TWTP ranges in value between -$115,745
(scenario A) and -$32,032 (scenario D), and increases from A to D, in line with the predicted probabilities, which show that respondents prefer a lower on-call ratio to a higher on-call ratio, and an increase in earnings to a decrease in hours. Large decreases in the negative TWTP occur when the on-call ratio decreases, all other things equal.
The first three scenarios for the town location (Table 9 ) also have a negative TWTP, while the last scenario has a positive TWTP, indicating that respondents are willing to move to a town when the on-call ratio is low and the other attribute levels are favourable, and when the move is coupled with an increase in earnings (scenario H, TWTP = $15,728). They are not willing to move when, instead of an increase in earnings, the move is coupled with a decrease in hours (scenario G, TWTP = -$18,791).
We also calculated the TWTP for the 'least attractive' rural scenario compared to the metro scenario. This 'least attractive' rural scenario was defined by setting each attribute to its least preferred level (10% increase in hours, 1-in-2 on-call, rural inland, very limited social interactions, very difficult to get locum cover, GP and receptionist only, and a 10 minute consultation length). This was found to have a TWTP of $237,002, or 130% of average annual earnings and provides an upper bound on the minimum size of the financial incentive required if these attributes could not be changed.
Discussion
The paucity of evidence on the costs and effect of policies to encourage doctors to work in remote and rural areas is cause for concern. In the absence of any welldesigned studies, we conducted a discrete choice experiment among 3,727 general practitioners in Australia to provide a better understanding of GPs' preferences for different job attributes and locations. Respondents were given nine choice sets in each of which they had to choose between two hypothetical jobs or staying at their current job (the status quo). 65% of GPs chose their current job for all nine choices and the status quo option was chosen 84% of the time. We calculated predicted probabilities based on the experiment, and these show that 92% of GPs would choose the status quo, and only 8% would choose to work in a rural area. Our results therefore show a strong preference for staying in their current job. This may be because most GPs simply do not want to move, regardless of what other jobs are presented to them. In short, many other factors relating to the GP's family and life may be more important than just the characteristics of the job.
The predicted probabilities of choosing to work in an inland town with a population less than 5,000 were smaller (range 0.089 to 0.176) than for choosing a town with a population between 5,000 and 20,000 (range between 0.138 and 0.225). Total willingness to pay was used as an estimate of the minimum compensation GPs would require to work in a rural area relative to a metropolitan area, and not be worse off.
This showed that the compensation depends on the characteristics of the job in the rural area, and how trade-offs are made. For the 'least attractive' rural job according to our attributes, we estimate that a minimum of $237,002 additional annual earnings would be required to pay the average GP. For rural jobs that have 'better' levels of other attributes, the payments required would be smaller. For an inland town with a population less than 5,000, this ranged from $32,032 to $115,745 (or between 17.6%
to 63.5% of GPs annual earnings). Given that rural towns with a larger population were more preferred, the size of incentives needed was smaller. For one of these scenarios, GPs preferred the rural to the metropolitan area and would be willing to forgo $15,728 to work there. But for the other three scenarios, the size of incentives ranged from $18,791 to $67,984, or between 10.3% and 37.3% of annual earnings.
The range of the size of the above incentives is large because they depend on the specific attributes of the rural scenario. If on-call is low and hours worked do not change, the job becomes more attractive and the compensation required is less. This may not be helpful to policy makers who design policies for the 'average GP' and the 'average' rural area; making payments dependent on the characteristics of the destination practice may be administratively cumbersome. However, making these incentives depend, more generally, on the type of area and population size (e.g. an inland town with less than 5,000 population) could be feasible and has been suggested in other work (Humphreys et al., 2012) .
A previous study using the same MABEL data from 2008 on the determinants of doctors' earnings found that GPs in outer regional and rural areas earned 11% more than GPs in metropolitan areas, representing just over $18,000 on average . This adjusts for a range of other factors that influence earnings including many factors in the DCE, such as social interactions, hours worked, on call, and practice size. The figure of $18,000 is therefore within the range of the marginal willingness to pay for working in rural areas that we estimated in Table 7 to be between $14,374 for a town with a population between 5,000 and 20,000, and $29,368 for an inland town with a population of less than 5,000 people,. This provides some validity for our estimates from the DCE, and suggests that the value attached by GPs to working in a rural area from the DCE is similar to what they are actually compensated, after adjusting for other factors.
A strength of the findings is that the size of incentives required to persuade GPs to work in rural areas is based on GPs own preferences and trade-offs amongst factors important in deciding to move into a rural area. In terms of the predicted probabilities, there are no revealed preference data available on the actual proportions of GPs moving into rural areas and so it is not possible to calibrate our results using actual market shares. One may think that our estimates of the predicted probabilities are too high, given the low mobility of GPs and ongoing difficulties in recruitment into rural areas. Our results may not fully account for the transaction costs of moving, particularly for principals who own their own business, though these may partly be accounted for with the inclusion of a status quo option in the choices and reflected by the large alternative-specific constant terms in the models. These may pick up other unobserved characteristics that influence choices.
It would also be useful to examine how preferences, and the size of incentives, vary according to observable GP characteristics, such as whether the GP is currently in a metropolitan area, whether the GP is female, their family circumstances, and whether they are an IMG. However, given the large proportion of GPs choosing the status quo, the inclusion of interaction terms led to unstable and implausible model results due to small cell sizes, and so these models are not presented.
The policy implications of this research will depend on how our estimates of the size of incentives compare with the size of incentives actually received by GPs in areas and jobs with varying characteristics. There are few publically available data on the size of such incentives for the average GP. The only available information is from the website that describes the incentives, which suggests that GPs locating to a rural area for the first time can earn up to $120,000 from the incentive payments available in 2012 (www.doctorconnect.gov.au) . This excludes the rural loadings applied in the Practice Incentive Program (PIP). Government incentives schemes deliver revenue to both GPs and practices, with only a proportion of such revenue being taken as personal earnings. This could help explain why the size of the incentives from the DCE may seem relatively small compared to anecdotal evidence from job advertisements that suggest $500,000 plus a range of benefits, such as housing, are being offered. We used an estimate of the average personal earnings (before tax) of GPs, which will be lower than the total revenue GPs receive from their business, which includes practice costs. Most incentive payments are advertised as the revenue paid to a practice or GP, and so are gross payments from which practice costs/expenses need to be deducted. It is perhaps more useful to focus on the percentage of annual earnings, rather than the absolute dollar figures. In terms of interpreting our results, the percentage figures would seem more useful as they can then be applied to estimates of total revenue, though there are no reliable national estimates of this in Australia. This also raises the issue of the purpose of government incentive polices. First, are monies paid to practices to make them financially viable in recognition of the higher than average practice costs that result from rural location and low fee-for-service volume? Because the rural loadings in the Practice Incentive
Program are paid to practices, they may be viewed as subsidies for the higher costs of running a practice. Secondly, are payments made to GPs to compensate them for the attributes of the job and environment in rural areas that would otherwise lead to lower utility and influence their decision not to move? Our study has focussed on the latter.
The rigorous methodology underpinning our study provides the first attempt to show how financial incentives and compensation might be calculated, and by which the potential effectiveness of different incentives for the recruitment of rural GPs can be evaluated. Though some of our attributes are not amenable to change, this study provides evidence of the level of compensation required to 'shift' current GPs into rural locations that are perceived by some doctors to be less desirable than their existing (invariably metropolitan) locations. Our study also provides measures of the relative importance of key recruitment attributes, and has, for instance, highlighted the strong preference of GPs to minimise their on-call load.
It should be recognised that the issue of recruitment and retention of GPs in rural areas is complex. There is no suggestion here that financial incentives alone will resolve the problem of a rural undersupply. On the contrary, recent research has shown that appropriately supported practices not only provide high levels of professional satisfaction in rural areas (McGrail et al., 2010) , but also lessen the importance of the workforce 'problem' . What this study demonstrates is that rigorous research can deliver the evidence necessary for policymakers to formulate incentive programs that are more likely to accord with the requirements of rural practice, and which can act as benchmarks against which they can evaluate their effectiveness in addressing the problem of recruitment of practitioners to 'difficult-to-service' rural and remote communities. TWTP ($) -$67,984 -$33,465 -$18,791 $15,728 
